,2 = 29.94 krW ized by rolling resistance (k,) and aerodynamic drag (CdA). These forces determine power requirements for a specified vehicle performance (particularly important for an electric vehicle) and are necessary inputs for any vehicle simulation. Both kr and CdA are determined 2 for a number of vehicles and the testing and data anal- 
The correlation coefficient provides an indication of the quality of the data (provided a reasonably large number of points are used).
If the wind
is not negligible, versus v2 from Eq. (2) departs from a straight line. Ideally, the coast-down tests should be done with no wind; however, program schedules and deadlines rarely permit this luxury when a number of vehicles are to be tested. Therefore, the effects of the wind were analyzed approximately so that corrected values of kr and CdA can be obtained.
In addition, the wind can be calculated from the coast-down data and compared with the value measured at the time of the run. 
where an e a s t t o w e s t w i n d i s p o s i t i v e . I f the wind e f f e c t s a r e s m a l l , Eqs. ( 4 ) and ( 5 ) can be approximated by
where t h e e f f e c t s o f t h e w i n d m o d i f y t h e B and M coeff i c i e n t s . If t h e l e a s t s q u a r e e r r o r c r i t e r i o n i s u s e d t o match Eqs. ( 6 ) and ( 7 ) The 6 ' s and M ' s a r e t h e i n t e r c e p t s and slopes o f t h e e a s t and w e s t l i n e a r r e g r e s s i o n l i n e s ; t h e v a l u e s o b t a i n e d f o r t h e VW R a b b i t a r e g i v e n i n F i g . 1. Then Eqs. (8) The coast-down data are then analyzed i n t h e f o llowing manner. First, a l i n e a r r e g r e s s i o n a n a l y s i s i s performed on a l l t h e e a s t r u n s and a l l t h e west runs (an equal number i n each d i r e c t i o n s h o u l d be used). Next, Eqs. (12), (13), and ( 1 4 ) a r e u s e d t o v e r i f y t h e w i n d v e l o c i t y t h e n c a l c u l a t e CdA and kr.
If 0 versus (V + W)2 o r v2 i s p l o t t e d u s i n g t h e c o r r e c t v a l u e o f wind, Eqs. ( 4 ) and ( 5 ) i n d i c a t e t h a t t h e e a s t and west r e g r e s s i o n l i n e s s h o u l d b e p a r a l l e l . T h i s p r o v i d e s an a d d i t i o n a l check on
the data and t h e c a l c u l a t i o n s . An example o f t h e p r o c e s s i s g i v e n i n t h e r e s u l t s s e c t i o n .
Test Procedures
Roll-down tests were conducted on a number o f veh i c l e s a t t h e A l b u q u e r q u e , New Mexico, drag strip. A t l e a s t f o u r r u n s were made f o r each vehicle; one run i n each d i r e c t i o n f r o m a p p r o x i m a t e l y 60 t o 35 mph and from approximately 40 t o 0 mph. The system used f o r t h e t e s t s had a f i f t h wheel feeding 100 p u l s e s / f t i n t o a microcomputer system.1 Time i s measured t o t h e n e a r e s t 0.01 s, v e l o c i t y t o t h e n e a r e s t 0.1 mph, and distance t o t h e n e a r e s t f o o t . V e l o c i t y and distance were saved i n r e a d / w r i t e memory a t 1-s i n t e r v a l s , t h e n s t o r e d on magnetic tape at the end o f each run.
The tapes are used as i n p u t t o p l o t r o u t i n e s and f o r d a t a r e d u c t i o n p r o g r a m s t h a t c a l c u l a t e
CdA and kr.
Extreme care was t a k e n i n c o n d u c t i n g t h e c o a s tdown t e s t s so t h a t v a l i d d a t a w o u l d be obtained.
Veh i c l e s were thoroughly warmed up, weighed, t i r e p r e ssures checked, windows r o l l e d up, and w i n d v e l o c i t y , a i r t e m p e r a t u r e , and a i r p r e s s u r e were measured. The d r a g s t r i p was surveyed and t h e q u a r t e r m i l e s e c t i o n was f o u n d t o be level (average grade 0.006%, maximum grade 0.07%).
The maximum grade was 0.29% a t t h e end o f t h e d e c e l e r a t i o n t r a c k . T h i s w o u l d change t h e acc e l e r a t i o n b y 0.064 mph/s and, f o r a 3000-lb car, would change t h e f o r c e b y 8 . 7 l b . T h i s p o r t i o n o f t h e t r a c k was not used f o r coast-down tests. Equation (10) PCdA -$t) .
for a one-way run. For a 5-mph wind and an initial velocity of 60 mph, the factor i s 1.156. When the two-way average is taken, this error is substantially eliminated.
It was found that vibration and bounce of the fifth wheel seriously affected the coast-down tests. A substantial effort was made to minimize wheel vibration and bounce. A smooth test track is also an important factor in minimizing vibration and bounce.
Most of the data analysis and reduction was done on a HP-9820A desk calculator with a 9862A ink plotter. Both calculator and plotter were taken to the test track so that plots could be obtained and data analyzed on the spot. This provided valuable feedback for evaluating the quality o f data obtained and the effects of factors such as wheel bounce, wind, and variations in track grade. In addition, the valges of ,ME, MW, BE, and BW are given in the equation for VE and 0,.
Results

As
The altitude of the Albuquerque drag strip is 5000 ft, the pressure was 24.9 in. of mercury, and the ambient temperature was 25Oc. The density of dry air is where PO is a known density at absolute temperature TO and pressure Po. Since Table I . These results have been used in a technical and economic evaluation o f fuel-cell powered vehicles. They have 
